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(54) WAFER HOLDING DEVICE AND HOLDING 
METHOD 

(57) Abstract: 

PURPOSE: To provide a wafer processing device with 
the high yield of wafer processing in a holding device for 
holding the wafer with the aid of electrostatic attraction 
wherein the wafer processing is uniform even at a wafer 
outer peripheral part and production of any foreign matter 
is reduced. 

CONSTITUTION: A contact material on the side of a 
processing surface of a wafer 1 is removed and a 
susceptor member 16 is provided on a wafer outer 
peripheral part such that It Is frush with or higher than a 
wafer 1 surface. Further, a gap between a wafer 1 back 
surface and the suscpetor 16 is made proper. A vertical 
mechanism of the wafer holding device Is equipped with 
a cover and is sealed with bellows. Furthermore, as a 
wafer cooling refrigerant flow passage 7 forming method 
there are adopted lost-wax and a diffusion joint method. 
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<54) [««<9!)«i|»] >^X/\«^it«J:Zffim:)^ 



(57) imm] 

[flifig] (1) «!OTff!l®^tlS:I^U 

^;xA (1) ^®i:rat5*^±©figi:;a:Sj:e>tC';7XA 

^M8i5tc-y-fe:/4faisM (16) ^mnt^o $e>ic, tt^x 
A (1) sE®i:-b"fe^i5i (1 6) m<Dm^^mjEi\:h 

tc. >>xA.^^g (17) 0±T«^ldu ;!j>'1-## 
iiu Kn-x (3 0) ■es/-;i/bfe. c^xaj^ 




3 "ira«sm 9 - 93^»ttmi,t:> is •- ox/Mdsa 

6 -- J« 12 



1 

X7^^a!S^®^lllI-®;^)^feSV^^j:M^7x/^^® J: y^ffij 

}C<a®U*^®$:W1-S*S^SIJm:'S^7XA^MSP5:«l 
fifcU gt'^/XA^MSPii^^lRl-tSitilieiijS^SSriEC'x 

x/^^^t^g^J:^J^^m. 10 

[»^3S2] lt:^:Sl{CiE^®>:7X/S^^g^J:UJ« 
^#^{C«V^T, M'!7XA©iag$:il3fii5-tS?&«IS:ffg 

?L$:ISltT 'i7x/^^^t?g LWMlzm^^ tifc^lil nTIB'fc 
^^SP^fCgg^U ^/jNSA-fT/fflJMSiilDT^^^x 30 

7N'es^fcfe®»«^5§^mfi:^'i7x/\^o^K:«eJil 

3 ] If 2 {ci^© >i7XA^t^sfe J: tm 

[»*^ 5 ] If 2 75^4 izmmD^:ii/\mmmi5 
iizm^-:miz^^^x. ^^^m<Dm&^m^;mm 
mx-m.^ \ tii> iz^(mm iimmmmmizmmuz 
m^^nrc'SMmm^'^^jt^imx'm.^K se>fc-e® 50 
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2 

C»*3S 6 ] 2 75M 5 tCf^co 't7x/\-^^afc 
J:U^;?i£{cfev\T, M'^'x/^G)S^■^^SL©fe^?>(3D® 

S ^^XA-^^gfe J:U^m 

7 3 fS^]^ 1 72rM 6 ICfESS® C'XA^j^gjS 
J:tJ^:&l£lcS3VNT, 't?xA'9^g$:':7a:/\^!!TO 
gtCi8g-rSfe*075>i/'{CB^-t-5:frS%:, ^t>f 

^■KSPMiis^ 5 > vmizwL»t=.imsjm^£^n-xi: 

U C'x/^^^I®^c^f3i;fc&g^C'?x/^$:B^g^sfe^^)CD 
^"t/xA-^^g^Sft?:, ^^n-X^HWimf^Z 

8 ] if:^ 1 nm. 7 iz^(D^3i/\mmm^ 

mkaymiiimy^yi^izm^L. 

±rm}izi3^ ^xmnnmrnom^ji y ic i ^Rf§f 

im^ 9 1 1 7m. 8 fci^cD -j^x/N^^gfe 
mmxmt>nrcmK^m». mmmimmiz^i^ 

tlfc'fx/^0^aSS:t^il!I•t-5^ffifS?:Kl?L^C|agbfc 
3 i: S 'i^xA'g^gfi J:rm^fm 

Stifc'^xA®*4g5:^m-t.5fe«b(^^ffi^$:^g31?L 
{c|agLfc3i:S:mi:-rS':7XA-^^gj3J:U^ 

1] 0{C|E^(©'^XA'K^gfeJ: 

-{A-tU 7r'fA-$:aLT#A$tlfz)t*m'^x 
-'NCD^ST-Hltr -5 A^^^T'^-i^xAO^^i^&^ffi-rs 
Zl i: 5:#^^S:^:-rs t7XA^at^gj3<J:tJf*& 

2] W*3K1 0{Cl3^<^)'5x/N'^f^gfeJ: 

9 {cg^<^>?xAisigS:^ffi-ts^ffiSIG>fg-^T'4f -5 z: 

[ft*:*! 33 lt*:Sl75Sl 2lC|^G)':;x/N-^jfig 
g^J:tJ^:&?£lcfeVNT. ^ifeMStt^fcK^7x/\®ia 

[ff^S 1 4 ] »^ 1 1 2 iCi^O-^x/A-^^ 
gfeJ:tJ^:&^£^CJ3V^T, ^^SPMlCS-^^XACDtS 

Sv^fe3 i: -^xA^jf^gfe itJW:^ 



3 

{^<7mmmi\ lo 

[0001] 
[0002] 

[«^5(wDS^$i5] tie5jw)':;xA^a^a®';7x/N^t^e 

li, 4^M¥2-14 8 83 7#45^4fBg¥2-2 6 7 
2 7 1-t^^a)J:e)lC, '5xA^^glJSrjTV4^®aJ^'i9 

e)^'^7x/^^®{cmt■sm{>^feSi:, g^Pli-i^x 20 

[0 0 0 3] C7xy^S:#«^$:MV^T^•rs 

li, fei:A«4tg§¥2 -1 3 5 7 5 3 -^^ii^lCa^^tlT 
^^■^><^:e>^c, ^f**^e>55;S#®!S^{ci^xAS:^ 
UTlSmffiSm&nU #fl®iP*lCj;y'^XA(Dfi^S: 30 

lifi?^$tLTVNS= L^ii^U '^7x/Ni:#^)®lfg|S^«>BB 
aSS^li, >i'x>r^;?,t;g%Jt ('J'XA^JISSI^ icfia 
U i^^l!SSPSl5*t{iC7xyN(DT:&ii^-5«ke)fC, 

[0 0 04] ilfl§BH6 3-56 9 20-^<25^lCia 40 

z:i:*^#;^e)tu ?^OC'XA:6^3*i,T^fem^lc, 

»j|#^^+f)-T';fcv^i:, »^fe5v^^±^^saJ^c^7XA 
*^«a$tis:!iti:j5;»j, iK^^;^^':7XA^®:^A , 

[0 0 0 5] '^7XA^^S^:t^b•^il^i^e^co^^T^du ^x. 

/N-^gPtCWLfe^, ^OfeaT'>^x/\^!13S$:llfiSt- 50 
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'?xA«i®ic*iufe^aa*T'«st^a$:^® 

S'iMlTb^feS, «|^9PS5 9-1 8 63 2 5 -t;i!5^lCiB^ 

"i^XA^^^gA^^tlTVNT. ':7XAG)±T*^ft> 
tlTv^s, '?xA±T®IS<^:^^i:ME^02/-;i/ii, 
i^-)\^^)y^f^moymS}\z^hx^^^, z.<D^^ 

^ %:Wbh LtcmX. 8-324 1 O^^Am 

a^m^\t. ^:i^j^mmmizm^^Ht:i^u-xmm 

U :^7'?«y^^aG)'fxA^$:5^Lfez:cDM-p& 
[0006] 

mmii^mk t j: e) ii-r 5^ ^s^^^x/^-^^i, 

m.znt>m:i)^& y isa^^^is^A^T-r s js; if 
A^feofeo •fx^N^a^t'^/xAgi-jtisufi^a^m 

JfcS^lC, »:7X/N'^t^aS:±TlC^»$itSigMlj!>'^ 

aoiSf^sx^L, ^7x/^^a^^lfi^sofc^^)<w&^K35)^ 
[0 0 0 7] '^x/N^£t^a0*5i5ose<rr-$>-5 

{C, #S^lCj:St7X7N©#^$:4:y??|^{C-r5fc 
Ab, tzt.^^:rj\tm^\^lzm^t^*)LX%, ^m^CD 

[0 0 0 8] JSUi(©j:e)^Mife3bMBj^$*v?t'!7x/N^ 
^a?:ii«U A^oi^-^&'i'XA^ia^rnllBil-rsZli: 

(c<fcy, 'i7XA^asic^#©*y$:iBi±L'i7XA^o«^a 



(4) 
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6 



5 



[0 0 0 9] 



^■t?>t-l!biZ. $fi^Sl5tJ4 SrilUTJIjl 



[mmi:m:'r^tz«b<D^m 'y:!^/^mmm\zw^ n^i-mh\fy9ii^mt2. fmsm4. 

fete, mwMjb^mmLr:^^j^/\^-^&i:mm-t?>o wmiovmm.^ti^, 'i'^i/NSit^iutf^gidu ^ 

s:^$-ti:T '^xA^as&tf e>#^{c, mmmoym. ©i^Mtcii, *eii^ 1 2 s::^' lt r F«im 1 3 amm 

SrKrJhl-Sfca?), RFm*raii3Pi:S^SffiSiJ*^ii^ 10 $tu $e>{CRF#^i 3^i^W^i:«:oT^^r, 

I^L/'fcv^J:e){cSMI^^*mT'i^$:mL)^:. -e®F^{B!l{iC'XA?^;i/:;^^?Ll 4 ^:;fcoTV^5. Sig 

e)'fc^£!.S$:iSLfe±T% 'i7XAgJtt!SLC0feii)®tf>S: liSmi 2li^-^5$:SiiLTfii^aiJM4*T'^LT 

'e<D\^yi:m^izmm:/)^tn^^^iZl^r:L, VnS, RF^tjiS^Wl 3l*iiei^!J#4 5:|tiiL^3PM2 

l^^ii-J^xAA^ggairrs^iitCj;*;, "t^x/Mc^SJi {cMUTfeU, RF«iiigfiSi 3CQfi^ (ElttT^lD li, 

fea?t?:^;xA§t-JtSb^{C5ltl|S?:<)^tiT^«?^{Cj: EI^C^i^LTV^;5;V^*^, 'i'x/M S:^<!f^3tc^ 

^»mm±iim^izm^&(ox\ ^^i/Mb^im^tix •t^r:Lmz-mm&i3^xf^:cni\z-mmwu7:^^^ 

tLrz0X\ W^&^<D^lzWSSL%:m-fX^^(Di/ 20 -eLT, -i^oi/M OD^MSPlcii-t^-fe:/^! 1 6 

m^imti^^izwmx^^. ) ';Tx/N^j^cr)7S:«)0D;{fxs£ns:i©- 

[0 0 10] tTt, ^;xA^®0:^XS{&n?:i^--ffct-S -fb-fS, -b-fe^^tl 60I^MaJ^li>i7x/MCD 

fc«?){C, '?x/N<D^^gl5fC:*'7.S!£ni%-ffc3iJ» (iJ-fe:/ ^i:*fI6IbTV^So -y-fe-:^:? l 6l*T;i/5:h55;ifCDm 

*WA^'i7XA^MA^±:&fcfey, '?XA^JiMT?:tf:^SS 50D^MSS::^J/5-LTV^S, 

tlA^^LJ5;^r^L/Tfe5. •i'xy\^Jiepic*fI^ [0 0 13] 01 Icg^Lfe'^xA'Sj^Sli, ftt^it 

5®S:'?X7^M^lilSSit:^;*SJ:e)^CU "^XACD^ EI2{Cg^t- J:e»J5:y5X-7#H^r'^$*lS. EF2l± 

I^I(Z)gfit^^y&5tf!f-r-5. -^^iz, '^7xy^^^^^JcD v-f irptS^^^Xx'x^y^^i^gcD^^iS^T'feS*^, 
'?x/Na®{c*f[oi-rs*>'t-SI5#i:'>x/N^®igicii, 30 JS^Tx«y^>y3SStC2fs:|8^o<^x/>'Sy^gfejg[SL 

^^X/N^tC^^^lp-tS^^*'*^*^, Ztlli, [0 0 14] B^^17fC, i^XAfiS^gl 8, M 

XAa®il*^1-SlJ*m©gBltS:/jN3<-fS:ii;T-RSlh ^d<>>^19, X.y^>y;;{fy^ma5 2 0, 
^^=-' seatc, '?xA^i!^i^2 iicii:^@g2 2S:3lUT 

tool 11 •^^i^um^'^A^n^o •7-(i;umt. •7if:^hny 

im jsuiizE^feieitc, ^Jz/Mznm-r^mmm 2 3T-^s-&e>tt§?js^2 4 s:ST':7XA^a^2 1 

^m^mtim^Lt:^(Dx\ ^mzj:^m^0^im^ izm^^n^, 'i/xA-^^gi stcii, 

tife. S^jfc, {t$*i'i7xyA^(iil<Z)®l^ 0:>t~i^<Dm.^mM2 5t:r.y^yiriZiZ'mtj:A-{7y^M 

i©H40f«Lh*^iatlS. -^xA^t^gO^i: iE$:'i7XAllcm6n-tSfe*(59RFm2S2 6;&^Stl 

SSfW^S<d*fc<kyC7XA?S^^^>:7x/vt^ffi 40 RF^^if&lilll 4 3^d;cfS^i:«:oTV^T, 'i'XA 

^ti^mMizmmx'^. ^so^msi^^, •fev>»«) i?agigsi5(Z)fc«?)<z)?!/^ (^'jc^A^^t*) *^7!^>^m?L 

I^LtA^S^-So 2 7 7!)^e)^|:ASn.5. 'i;xA^aig^2 lfCti7^^Xv2 

to 0 1 2] 8A^$-&f,n, ZtlfCjcyii/oiA^Oia^b^ffctV-S. 

i^m] ^^m<Dmm^m^^m^^xmmir^, m [0015] m2iz^Lx\>^fk^^ii\ ^#tii 7ttA 

1 (t*:|8B^®^MO-M?:S^bfe%<Z)T-feSo Ell fc ;i/^l::^LT:*:^^e)>i7XA 1 i&i|CAfeS^^^«m1-5 

feV^T, ':7XAl;()^^i|SM20±lC?^$tvfe^f*: fefi)OS[I©^25^i:g§^$tlTV>S. ZLOC/XAiiigta 

5®m3^^±^c^3^^Tv^s. $e>fc, ^giJM2®T mm\'^xm^i7izw^^ntz^=o/Mit. m2iz 

immm4. ^-^5tm^, 3^tt6T-3^$ns= =^mji§^X'^^nr=.wimmx^imLf)^7t>ti^, -e 



7 

x^nx^i^m^T tx'\z±mmt2, mm 

i:^:/5Xv2 8^i*fc'#feLTv^^,. •t^*3-b'i'x/N 

^^SrlS^f Sfc*?){CX'y5^>df:^/X®m3yjCT;i/:J> 
'fci:'0#xy^>y;if;<.$:#AU fii^5:^fe). 

't;xAlS:l¥U_htf5*5:^y|g^<.^Tfc<. BS^^T 

[0 0 16] J^ilT, 2fi:^^®?i»*$:Mi»Ct5ire-rs. "J^x 
J\mm\z It S X -y 5^ > 'fiiy^M:!. v^y i^-C^S 

tAmmx-S^^t^tl^^ 'i^x/N^JI.MSISfcfeVNTli, 
^®^®m7!)^■^x/^^1.^c^5iV^z:i:^xSgn«)fe^i?)0!) 40 
WM,m-i3'^-ti>^htjiiiti^^. Mia«IJ®x«y5^>if 

\t. '^x/M©^®j:y±:& (fe5V^liIl|-®) {C?!/>?> 
Si&ncD,^5:R&lt-f -SfefelC^x/N 1 (D±-^\Z'^'f:f9 
1 6$:iHaLTV^5. -y-fey^i 1 6(D®5b'tfeSfc«?). a: 
>^^yir:ff:k'PSJ^^ms(^miii\ ^3Lj\iH.mBX't> 

-fMZ^^iZl^^K 3Ly^yifi^7.. ^^^<D^ 

m^ti'mu :hr^is^ti^:^/\^mmzaLy^yif^B 

>'^^MSP^CfcV^Tfc, X^y5^>if*^i§-lC||SSSnSZ. 50 
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[0 0 17] $e>lC, ±iB(Z){f7b^{C, "t^XAlO^TO 

tt-y-fe^^f 1 6^CItxM$tlt^h^:oTv^5f-^i>. -fsr 
e ^^©M^^^tc J; y ^«®^7!)'^g^ L, ':7XA 1 im 

PlihT'^Sfeft, '^xASt:mb:ftqporili:«:oTx»y 

1 6©'^7x/^^M®^c*^[^It- -sM^nsiSSicT'fesfe 

^C'i7XAl;<)^^J±^fSri:=b^V^, 

[0 0 18] ?^fc, -i/x/M ©^^MSI5(0^i:-!?-fe:/ir 
1 6fS®EKISlcov%T32B'<S„ S3{cit7x/\^^S|50DJ4; 
±mti^-to '>x>'N«iOTfflOT-ti, 7'^Xv2 8*^^ 
bTSy, x«y^>if;«/;?.^Sf5*fi£tl7b^t;f5Sr3TVN 
■S. Lfc*^oT..'i7XAlCD^ii-9"fe^df 1 6<D|gEi 

il^So ■;;x/>^®^i:«:Sfe«?), #g 

[00 19] $T, tfi^Lfex«y^>^/^Jt^li, RFS 
ffiSr-^x/MlcglinLTiygLTVNS, 

iL. RFmE;?)^':7x/M{ciElttCPPJn$*i^<^»J, X 
v'J-yif^<D^(DiM.'^\ifj:<tji:h. Z.tVii, x^y5=- 
>^?'tC|5Be>-rR FmE&f JffitT^^XvSr^SiirS 
^®'^x/^«^^S^c-fi^«J{c-g■^S3i:T'feS. z. 
^iSrRS^feft, *ie^®':7xyN'^^{ST'li, RFSt&H 

ei iaii^i= 1 0 ^nKht:L. zt\.\zii ^}mn&mm± 

[0 0 2 0] ':7XAl®Sl:f?gL{Col>TxE'<S. ':7X 
/^ 1 \-mmtM-^ n-5 z:(^||RIC ';7x/^ 1 \z\-immif- 
z:®m^tf^iC7xy^ 1 ^^iim^^\z^ 

$-ti:Tfe<iB**^fe»;, #ai®^ffl<Dii:ggi^2 5CDx 

ic, "^xyN^ttigLtf^QS:. MA{ij^<fci>U 
Oi^^tji. ib-fti^\zmW&a^^^W^tLXiG<o ZL-^ 
•ts::i:icj:y, ^ftSl^li, '?xASf:r?SLtf>9 S: 
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[0 0 2 1] ^jLjMay^\-mut. "^xASttiSbtr 

3!)>tC't7XASl-mL > 9 ;t)^±T L;5;im««i ^ «;v \„ 
^®;!/-r KS:5iSHc-tSfe*, *^^T'ti, i^eetC:*/ 10 
-fKll&^Ufco zitvlciU, 'i?xyNgt:^bbf> 
9*^±Tat#l<Z)fc»{cMS{C:R<j5:5z:i:=b«;<, . 
-14 V ^ "^7 X/ S i: ^ o it. 

[0 0 2 2] ST, ±IB®J:e){C, 'HSiffi^lBrVN'irXA 
St-J^ILffifiil'i^XA^qSfiilg ®2tC5^Lfe'fxA& 

So 

[0 0 2 3] 051^ 'i'XA-K^gcO^i^clifigSr^b 
20D^JSffi!f®&^e)J:e»tCLfe*T'fe-5, 30<j:e>lCt- 

[0 0 2 4] 'i7XASt-taiLfiiii:'5xA^a®^©r^ 

S:±T$-&-5;S:i?), 2(i:^T'li':7XA^t^g<D^6 
i:7^>i;2 9K{c^n-X3 0 5:iaj-Jfe, :A:^i:':;x 

iU, /<n-X3 oi±#i|sgl-s, jlc^^Tl*, ^n-X 30 
3 0 <Dmf}^-§k/ht.f3^?> J: e) ic, ^6t:y^>P2Qm 

X7^g^■^•^lb»fil^c:ft^f < T-rtf;t«?), 

SS2/-;i/{cM^siii^'l4*^i^-r s z ii lime) * 

[0 0 2 5] Z(Dit>iZLX. "i^XA-eS^B^-hTa 
ifi**«fft)tis*^, /<a-X3 0^. ^aM(0^6. ^ 40 
x/NglttS L tf > 9 35: if^^y^XvtcigS tiS d IJ, 
x>y5^>if^fS#i*M*lFLTMi|^i:35:S^^, z:tie> 
(^*m<Di5S-;^^Xvffi(D*3{)^e)if * L < «:v\ ^3T% 
:^:f8^}cfe^^T^i, SV>{C3<M-rsRfl0^:«7.'t-3 
1, 3 2S:^-X5h7^>t;^2 9lC|St-tfc. *M-3 
1 i::i7y'?-3 2{iSVN{ca'5:y^oTfiU, t7xy\'^ 
^S;b^±TLT*a35: »J^v\*^i^-rszi tO^,VN J: e> 
3(7):^/t-3i, 3 2tt, v^■ftv=bg^ 
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[0 0 2 6] &JJZBbt:Lm<D^'t)\Z. :^^miZ^i\ 
li, m»;?)^>35:<7!)Ol%-«:':7XA^2SA^7t3*i5'>x 

[0 0 2 7] ts^is. :isi^mimm-^n^(Dits :^vf-y 
vmm •&^1-5^^>Mc^fes';7x/^^!M^si:^£^ 

[0 0 2 8] i:35A^, ±ia(D'i;xA'^^S$:SSf^ 
5^:v^e»|g,^.T'EIl^gI5?:^Si:, ^Sm2<DSgf^ 

wm>sm>L\^fz.^). 0i{c5^-rj:e)'&ifeM3i5#2?::g 

tSSrJRfflbfe. ^<^J5:S6, 7{Cg^Lfco 08 

^m^^^ 3 3!)^e>?^^a}?L3 4 ST'^LfcS[a!&i: 
o TV z:o?^«Kif£5^ 7 Sr^fSSnxT'SSf^-r s 3 i: 
li, S8CDJ:e)lC;i--y>i:;fcofe4^T-feti{irwrilT 
08(Z)J:e>^:3mS:2{@iSf^U ^SrSfe-^ 
T^l^jfaJ^r^Tg^ftili, :5mi:«EIl®^asM 

;L'®3 5Ji, -e-OSPSPfC^TL (fci:;^liEIi©iiifi^ 
1 0;{)WAS4^T^r^S?L) «:tSt:fS£^35>^feS, LfcA^ 

oT, :^gP^2(^JiaP«>«^S^L7^:G)T'li, sjCSPM 

S:^Si±S 3 i:*^TgJ5:v 
[0 0 2 9] 2ti:|§^T*ljU z:ll-&fi?S^-r5feii?), -o 

?^lc^1>ffl!l*-^sm2(Z)^?^i:H«lRl 
i:^?^®MS:M^U ':7^i;drXT-Sgf^Lfem®MS:l^ 
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-■^mi cio > 3 9-^ajM (T) , 4 0-^ 



[02] 





2 -*■»« 2 o-x»y^>y«A a4-«anr 

1 T -XSM 2 1 -^XyMBWt 3 e - R F«a 

1 8-9Xy\IU«n 2 2-SX8 2T"^XWftfl. 



2« ••T'ax^ 



4flB¥ 7-2 63528 



[04] 



eg 3 




1 . ^XA 

1 



OS 4 



1' 



2 



H 6 



ST ,T 




7 M9ttt 

3 9 (T) 

4 0-M«m 



(9) 



7-263528 



[MS] 



B 8 




a— 

T — mitsw 



(72) ^# /Nrf ^ 

ajomT^T&:*:^*S#794«% 



(72)^^# mi mm 



